Context: Collaborative depression care management (DCM), by addressing barriers disproportionately affecting patients of racial/ethnic minority and low education, may reduce disparities in depression treatment and outcomes.
R
ACIAL/ETHNIC MINORITY STAtus and lower socioeconomic status are associated with substantially lower use of mental health services. [1] [2] [3] [4] Minority and low-socioeconomic status patients are more likely to delay initial treatment of mental disorders 5 and are less likely to seek treatment from mental health specialists [6] [7] [8] or to receive minimally adequate care for depression and other mental disorders once care starts. 1, 4, 8, 9 Quality improvement efforts, by "lifting all boats," may reduce, exacerbate, or have neutral effects on ethnic and socioeconomic disparities in health and health care. [10] [11] [12] [13] It has been argued that to reduce disparities, quality improvement programs need to address barriers to effective treatment that disproportionately affect vulnerable patient populations. 11, 14 Collaborative depression care management (DCM) programs are multifaceted quality improvement interventions that redesign care processes to incorporate evidence-based depression treatment guidelines and components of the Chronic Care Model. 15, 16 More than 30 randomized controlled trials have shown that collaborative DCM improves depression outcomes, patient adherence to treatment, and satisfaction with care. [17] [18] [19] A central element of these interventions is a care man-ager who serves as a physician extender and conducts patient assessment, education, follow-ups, and care coordination. 20 These activities address barriers to appropriate depression treatment in primary care, including stigma, avoidance of mental health specialty treatment, limited knowledge of depression and its treatment, poor self-management and treatment adherence, poor physician-patient communication, and competing demands during a brief clinical encounter. Although collaborative DCM programs are generally not designed to target minority and low-education patients, because the aforementioned barriers disproportionately affect these patients, 6, 7, [21] [22] [23] [24] DCM has the potential to reduce race/ ethnicity and education-related disparities. However, most DCM programs have not specifically addressed culturespecific beliefs about depression 25, 26 and preferences for its treatment 21, 27, 28 or the compromised clinician-patient interactions as a result of cultural discordance 29 ; they might provide less benefit for minority or low-education patients, thereby increasing disparities.
The Prevention of Suicide in Primary Care Elderly: Collaborative Trial (PROSPECT), a major randomized controlled trial of DCM, demonstrated effectiveness of the intervention in reducing suicidal ideation and depression symptoms in older depressed primary care patients. 30, 31 In this study, we examined whether the PROSPECT intervention benefited minority and low-education patients to a greater extent and, thus, reduced disparities in depression treatment and outcomes. We also examined whether differential effects of the intervention were associated with differences in the intensity of care management received. We hypothesized that the PROSPECT intervention reduced education-related disparities to a greater extent than disparities related to race/ethnicity. The rationale for this hypothesis was that the intervention addressed poor patient self-management and treatment adherence but lacked strategies culturally tailored to specific ethnic populations.
METHODS
The PROSPECT intervention used depression treatment guidelines tailored to the elderly and lasted for 2 years. We analyzed the research interview data and intervention documentation of the PROSPECT over 24 months to examine (1) potentially differential intervention effects, by patient education and race/ ethnicity, on use and dose adequacy of antidepressant therapy and depressive symptoms and (2) differences in the intensity of DCM received.
SETTING AND PARTICIPANTS
The PROSPECT trial recruited 20 primary care practices from greater New York City, Philadelphia, and Pittsburgh. Between May 1, 1999, and August 31, 2001 , the study sampled 79% of patients 60 years or older with upcoming appointments to participate in the study. Initial eligibility criteria included the ability to give informed consent, a Mini-Mental State Examination 32 score of 18 or higher, and the ability to communicate in English. Eligible patients were screened for depression using the Centers for Epidemiologic Studies Depression Scale (CES-D). 33 The study invited all patients with a CES-D score higher than 20 and a 5% random sample of patients with lower scores (to reduce the bias associated with false negatives) to enroll in the study. To increase screen sensitivity, patients with a CE S-D score of 20 or less who were not selected were invited if they responded positively to supplemental questions regarding previous episodes or treatment of depression. 31 Of the 1226 patients who were enrolled and completed the baseline research interview, 396 were determined to meet the clinical criteria for major depression and 203 for minor depression. The remaining patients (n=627) did not meet the clinical criteria for minor or major depression and were not the target of the intervention.
Previous studies examining overall PROSPECT intervention effects found consistent effects on process and clinical outcomes (including those considered in this analysis) in patients with major depression at baseline but no advantage in patients with minor depression. 30, 31 We, thus, focused on patients with baseline major depression in this study. We also report findings of a parallel analysis of the patient sample with minor depression to determine whether null effects were, in fact, masking important intergroup differences.
RANDOMIZATION AND INTERVENTION
The PROSPECT study adopted a practice randomization design: practices paired by urban vs rural or suburban location, academic affiliation, size, and racial/ethnic composition of the patient population were randomly assigned to intervention or usual care within pairs. The PROSPECT depression care managers offered targeted and timed recommendations to primary care physicians based on a treatment algorithm. The algorithm recommended a first-line trial of a selective serotonin reuptake inhibitor (citalopram), but physicians could prescribe other medications if clinically indicated; when a patient declined medication therapy, the physician could recommend interpersonal psychotherapy provided by the care manager. Practice-based care managers collaborated with physicians and supervising psychiatrists in recognizing depression; providing guidelinebased treatment recommendations; monitoring patient clinical status, medication adverse effects, and adherence; and providing psychotherapy. Care managers interacted with patients in person or by telephone at scheduled intervals or when clinically necessary. Physicians of practices randomized to the usual care group received videotaped and printed information on late-life depression and were informed by letter if a patient met the criteria for a depression diagnosis.
MEASURES Outcome 1: Antidepressant Use
Patients were asked to bring all the medications they were currently taking to each follow-up assessment. The interviewers recorded the name, dosage, and prescribed frequency of administration for each medication. The intensity of antidepressant treatment was classified based on the modified composite antidepressant score. 34 In this analysis, we generated dichotomous measures of engagement in antidepressant therapy (composite antidepressant score Ͼ0 vs 0) and antidepressant treatment with adequate dosage (composite antidepressant score Ն3 vs Ͻ3) at each assessment point in the first year. Clinical appropriateness of continued treatment beyond the first year may depend on whether patients responded to medication in the earlier phase of treatment and on whether patients were experiencing recurrent depression 35 and, therefore, may or may not indicate favorable clinical outcomes.
Outcome 2: Depressive Symptoms
Severity of depression was assessed at each follow-up research interview using the 24-item Hamilton Depression Rating Scale (HDRS), 36 which ranges from 0 to 75, with higher scores indicating greater severity.
Outcome 3: DCM Intensity
The outcome of DCM intensity applies only to intervention patients. We quantified the intensity of DCM received using (1) the number of care manager contacts with the patient, the patient's primary care physician, and the patient's family members and (2) care manager time spent on patient assessment, medication management, and care coordination. We derived this information based on the PROSPECT intervention checklist forms that care managers completed periodically to document intervention activities. Care managers recorded the date when a form was filled out but not the dates when patient contacts and other collaborative activities occurred. We, therefore, aggregated measures of DCM intensity by intervals consistent with the follow-up research interviews, that is, 1 to 4, 5 to 8, 9 to 12, 13 to 18, and 19 to 24 months.
MAIN INDEPENDENT VARIABLES: EDUCATION AND RACE/ETHNICITY
Patient education and race/ethnicity were based on response to baseline research interviews. We defined the 2 education groups (no college vs some college) based on self-reported years of education (Յ12 vs Ͼ12 years). We categorized patients into "minority" vs non-Hispanic white ("white"; n=262). Minorities included patients who considered themselves "Hispanic descendents" (n=17) and those who reported their racial identity as non-Hispanic African American (n=111), Asian or Pacific Islander (n=2), or other (n=4). The small sample size of minority groups other than African American did not allow us to consider them separately. We, however, conducted a sensitivity analysis by excluding non-African American minorities and, thus, performing an African American vs white comparison.
STATISTICAL ANALYSIS
For the analysis of antidepressant use and depressive symptoms, we grouped patients by the random assignment status of the practice (DCM intervention vs usual care) and their educational level and race/ethnicity. We generated descriptive statistics by these patient groups over time. We further conducted a model-based analysis to estimate potentially differential intervention effects by education, independent of those by race/ ethnicity (and vice versa). In this sample, although patients with a lower educational level were disproportionately of ethnic minority (and vice versa), there is still substantial variation in race/ ethnicity in each education group (and variation in educational achievement in each racial/ethnic group) ( Table 1) . Such variation allowed us to estimate ethnic (educational) differences in outcomes of interest while holding constant patient education (race/ethnicity).
We estimated longitudinal mixed-effects logistic models for antidepressant use and linear models for HDRS scores. Each model included the main effects of and 2-and 3-way interactions between the following dichotomous variables: intervention (vs usual care) status, time or follow-up assessment points (4, 8, 12, 18 , and 24 months), and education (no-college vs college) and race/ ethnicity (minority vs white) indicators. This specification allowed us to estimate the intent-to-treat effect of the PROSPECT intervention by education and race/ethnicity throughout the 2-year follow-up. To correct for any imbalances in baseline sociodemographic and clinical characteristics between patient groups, we adjusted for patient sex, baseline age, marital status (married vs not), living arrangement (living alone vs with someone), HDRS score, indicator of suicidal ideation, 37 and Charlson comorbidity score. 38 In addition, we controlled for the dependent variable measured at baseline in each model (eg, an indicator of adequate antidepressant use at baseline in the longitudinal model of adequate antidepressant use). This adjustment served, in part, to mitigate differences in the baseline outcome between educa- Abbreviations: AD, antidepressant; HDRS, Hamilton Depression Rating Scale; Int, intervention; UC, usual care. a The study sample consists of patients with major depressive disorder at baseline based on the Structured Clinical Interview for DSM-IV. P values pertain to tests of statistically significant differences between the Int and UC arms in each education and race/ethnicity group. tion and ethnic groups and between intervention and usual care patients in each patient group.
All these mixed-effects models included a random intercept at the patient level to account for correlations between longitudinal outcomes of the same patient. Consistent with findings of previous analyses of the PROSPECT data 30, 31 and approaches adopted in other DCM studies, such as Partners in Care (PIC), 39 clustering by practice was negligible and was not specified in the final models. With the maximum likelihood estimation of these models, group differences in dropout and missing data were accounted for under the missing-at-random assumption. 40, 41 We derived estimates of intervention effects (in terms of changes in the probability of antidepressant use and in HDRS score) by education and race/ethnicity at each follow-up assessment. We derived empirical standard errors of all estimates using a bootstrap method that resampled clusters of observations by patient.
The analysis of DCM intensity used data from intervention patients only. Given the overdispersed (ie, variance exceeds the mean) count data nature of the measures, we conducted a negative binomial regression of each measure using a panel data set containing 5 intervals for each individual. We derived incident rate ratios (IRRs) for no-college vs college and minorities vs whites. We included in each model dichotomous indicators of PROSPECT sites to control for any intersite differences in the practice of DCM and DCM documentation. Each model also controlled for the patient's HDRS score at the beginning of each study period (ie, 1-4 months, 5-8 months, etc). Because the DCM protocol calls for varying intensity of care management for patients with different needs, with this adjustment, we derived between-group differences in DCM intensity conditional on severity of depression. Robust standard errors of the IRRs were derived by specifying clusters at the patient level. [42] [43] [44] All the analyses were conducted using a commercially available software program (STATA, version 10; StataCorp LP, College Station, Texas).
The PROSPECT protocol received full review and approval from the institutional review boards of all 3 institutions involved. Written informed consent was obtained from all the participants.
RESULTS
Sociodemographic and clinical characteristics were largely balanced between intervention and usual care patients in the overall PROSPECT sample. 30, 31 The present investigation focused on the 396 patients with major depression at baseline (214 in the intervention group and 182 in the usual care group) (Figure 1 ). An examination of patient characteristics in each education and ethnic group considered revealed some differences by intervention status (Table 1 ). In particular, in minority patients, the rate of adequate antidepressant use was much higher in the intervention group (37%) than in the usual care group (22%) at baseline. Although all the analyses controlled for the outcome of interest at baseline, results pertaining to minority patients should be interpreted with caution because of the relatively small sample size of this group.
GROUP DIFFERENCES IN INTERVENTION EFFECTS Antidepressant Use
We present herein results pertaining to adequate antidepressant use. Results regarding any antidepressant use were qualitatively similar. Descriptive results indicate a strong intervention effect that increased adequate antidepressant use in all patient groups; patients with no college education saw more sustained benefits in later months compared with college-educated patients ( Figure 2A) ; minority intervention patients lagged behind white patients in the early months, achieved a comparable rate at 12 months, but dropped off thereafter ( Figure 2B ).
For comparison by education, adjusted results indicated a consistent and more definitive pattern than was suggested by descriptive results ( Table 2) . At months 4 and 8, intervention effects on adequate antidepressant use were slightly stronger in no-college than collegeeducated patients, but differences in the intervention effects did not attain statistical significance. At month 12, however, the intervention increased the rate of adequate antidepressant use by 14.2 percentage points (pps) (95% confidence interval (CI), 1.7 to 26.4 pps) in the nocollege group but had no statistically significant effect in the college-educated group (−9.2 pps [95% CI, −25.0 to 2.7 pps]). Differences in the 2 intervention effects indicate that the intervention increased adequate antidepressant use in no-college patients by 23.4 pps (95% CI, 5.5 to 43.7 pps) more than it did in college-educated patients (Table 2) . Differences in the intervention effects between the 2 education groups did not achieve statistical significance at months 18 and 24.
For race/ethnicity comparisons, adjusted results suggest a different pattern than is indicated by the descriptive analysis. At month 4, the intervention raised the rate of adequate antidepressant use to a similar extent in minority patients (10.6 pps [95% CI, −2.2 to 25.1 pps]) and white patients (12.6 pps [95% CI, 3.3 to 21.9 pps]), although the effect was not statistically significant in minorities. Starting at month 8, the intervention effect became null in minority patients, whereas it remained strong in white patients, leading to a minority-white difference in intervention effects of −17.4 pps (95% CI, −41.1 to 2.7 pps) at month 12 and −19.3 pps (95% CI, −40.6 to 3.3 pps) at month 24.
Depressive Symptoms
Descriptive results of the HDRS over 24 months indicate overall declines in depression symptoms in all patient groups ( Figure 2C and D) . Under usual care, patients with no college education demonstrated progressively smaller declines than did college-educated patients; under intervention, however, no-college patients displayed a somewhat more rapid decline in symptoms overall and a particularly large decline in the last 6 months compared with college-educated patients ( Figure 2C ). Although minority patients under usual care experienced a similar course of depression as did white patients, under intervention, minorities saw a slower decline in the first 4 months and an unstable trajectory thereafter, leading to a widened gap in HDRS scores between racial/ethnic groups at month 24 ( Figure 2D) .
Adjusted results were largely consistent with descriptive comparisons ( Table 2 ). The DCM intervention had a larger and more lasting effect on the HDRS score in the no-college group than in college-educated patients. For example, at month 24, the intervention reduced HDRS ARCH GEN PSYCHIATRY/ VOL 68 (NO. 6), JUNE 2011scores in no-college patients by 3.8 pps (95% CI, −6.8 to −0.4 pps) more than it did in the college-educated group. The intervention had comparable effects between minority and white patients in the early phase; by month 18, however, it had ceased to benefit minority patients, whereas for white patients, the intervention effect still amounted to a 2.3-pps reduction in HDRS score at month 24 (95% CI, −4.0 to −0.1 pps). 
DCM INTENSITY BY PATIENT GROUPS
For all education and racial/ethnic groups in the intervention arm, DCM was most intensive in the first 4 months, declined markedly in the next 4 months, and assumed a milder downward trend thereafter ( Table 3) . There were no statistically significant differences in DCM intensity by educational attainment. Minority/white IRRs in DCM intensity were close to 1.0 in the first 4 months but trended below 1.0 thereafter. For example, the minority/white IRR associated with care manager contacts with the patient was 0.8 (P = .23) during months 4 to 8 and 0.6 (P=.02) during months 8 to 12; IRRs associated with care manager time on patient assessment, medication management, and care coordination during several intervals between months 4 and 18 were also statistically significantly below 1.0. In contrast, care managers had 3 to 4 times as many contacts with family members of minority patients in year 2 as they did with families of white patients (P Յ.03).
The sensitivity analysis excluding non-African American minorities (n=23) (and, thus, performing an African American vs non-Hispanic white comparison) generated findings similar to those of the main analysis. For example, for depression symptoms at 24 months, the intervention reduced the mean HDRS score by 4.1 pps more in the no-college group compared with in the collegeeducated group (95% CI, −7.3 to −0.7 pps) but by 4.0 pps less in African American patients compared with in non-Hispanic white patients (95% CI, 0.2 to 7.4 pps).
In the secondary analysis focusing on patients with minor depression at baseline, we did not find statistically significant effects of the intervention in most cases considered. The exceptions were with the adequate antidepressant use outcome at month 12, where the no-college group achieved an intervention effect of 43.0 pps (95% CI, 13.2 to 67.3 pps), leading to a no-college-college difference in intervention effects of 38.1 pps (95% CI, 3.4 to 67.6 pps); for the same outcome at month 12, non-Hispanic white patients achieved an intervention effect of 33.3 pps (95% CI, 8.8 to 48.5 pps), but the racial/ethnic difference in intervention effects did not achieve statistical significance. Given that these findings were consistent with what we found in the main analysis, we focus the following discussion on results pertaining to patients with major depression at baseline.
COMMENT
The PROSPECT intervention was effective in improving care process and clinical outcomes in the general patient population with late-life depression 30, 31 and in each patient group considered in this analysis. Our results suggest that in patients of a given race/ethnicity (minority or white), the intervention had a larger and more lasting effect in less-educated patients compared with patients with a college education. Meanwhile, in patients of the same educational level, the intervention did not benefit racial/ethnic minority patients nearly as much as it did non-Hispanic white patients. As a result, the intervention narrowed or closed the gap between education groups in antidepressant use and depressive symptoms seen Abbreviations: AD, antidepressant; CI, confidence interval; HDRS, Hamilton Depression Rating Scale. a Estimated intervention effects were based on mixed-effects logistic (AD) and linear (HDRS) models with random intercepts at the patient level. b Differences in intervention effects are shown between groups, ie, minority − white and no college − some college. The model for AD use was adjusted for AD with adequate dose at baseline in addition. in usual care but did not mitigate ethnic disparities in either outcome.
To our knowledge, this is the first investigation to demonstrate that the impact of a collaborative DCM program in reducing disparities associated with patient education differs from the program's effect on disparities associated with race/ethnicity. The present findings indicate that the PROSPECT intervention, and, in particular, the longitudinal care management and coordination by a care manager based on a clinical protocol, effectively addressed barriers pertaining to patient self-management and treatment adherence, which disproportionately affected patients with lower education regardless of race/ethnicity. In addition, low education was found to be associated with a less proactive and assertive care-seeking style and a perceived lack of interest and ability to adhere to medical advice by physicians. 45 Given their experience with compromised physician-patient communication, patients with lower education in PROSPECT may have responded more to the personal attention provided by the depression care manager and the ensuing therapeutic alliance. This is consistent with the present findings of comparable intensity of DCM between the 2 education groups but more beneficial effect of the intervention in the less educated.
The lack of additional benefits to minority patients (compared with white patients) may reflect the lack of culturespecific strategies to maximize the potential of the intervention to minority patients. We found a substantially lower intensity of DCM received by minority patients after the initial intervention period. This observation offers 1 explanation for the less favorable intervention effects in minorities and speaks to the inadequacy of a generic DCM program in retaining minority patients so that they can take full advantage of DCM. We found that family members of minority patients had greater involvement in DCM compared with those of white patients. This is consistent with previous findings 46, 47 that family values regarding togetherness and interdependence are endorsed more in Hispanic and African American individuals than in white individuals. The lack of explicit consideration of family involvement in the PROSPECT protocol (eg, specifying circumstances where it is most critical or effective to engage family members) may partly explain the lack of additional benefits to minority patients.
Similar to most other DCM interventions, the PROSPECT protocol did not explicitly use a participatory shared decision-making style that attends to the patients' culture and related beliefs. Previous studies 46, 48 have found that Hispanic and African American individuals tend to attribute depression to difficulty in life circumstances and stressors, deemphasizing medical etiology. Insufficient attention to such differences and a lack of strategies to help patients articulate and subsequently adjust their beliefs may have rendered DCM unable to realize its full potential for minority patients.
Previous studies have examined whether the DCM interventions tested in the PIC study 39 and in the Improving Mood-Promoting Access to Collaborative Treatment (IMPACT) study 49 improved care across ethnic groups [50] [51] [52] [53] and reduced outcome disparities compared with usual care. [51] [52] [53] The DCM program in PIC featured accommodations for minority patients, including culturesensitive study materials, translation (for Spanishspeaking patients), and bilingual and culturally trained clinicians. 51, 52 Studies 51-53 using data from PIC found minorities (but not white patients) to benefit markedly from the intervention in self-reported depression outcomes, leading to reduced disparities. In addition, the disparitymitigating effects found in PIC were largely attributable to the quality improvement program that specifically supported psychotherapy, a treatment modality preferred by minority patients. 21, 54, 55 The DCM intervention in the IMPACT study did not have explicit cultural accommodations other than reference of elderly from different ethnic backgrounds in the educational video and written materials. 50 One study 50 based on the IMPACT data found significant intervention effects on rates of depression care, depression severity, and health-related functional impairments in ethnic minority participants that were similar to those observed in white participants. Another study 56 found that low-income patients in the IMPACT trial experienced similar benefits as patients with higher incomes. Although the IMPACT and PROSPECT interventions were designed to ensure access to high-quality depression care, they differed regarding a few specific features. PROSPECT offered citalopram, psychoeducation, and adherence enhancement sessions as firstline treatment. Interpersonal therapy was offered to patients who declined medication therapy, although many patients who initially declined medication therapy initiated antidepressant therapy later in the study, suggesting that the intervention was somewhat effective in changing patient preference and choice over time. Other types of pharmacotherapy were available to those who did not tolerate or respond to citalopram and were selected by study psychiatrists on the basis of a guideline tailored to the individual's history of response and stage of depression. 57 IMPACT offered behavioral activation to all participants and a choice between medication management and problem-solving therapy. The selection of medication was based on physician judgment and was not limited to 1 class of medication. Although the different effects by race/ ethnicity for PROSPECT vs IMPACT may be attributable to multiple domains across which the 2 interventions differed, 1 possible area for future investigation is whether problem-solving therapy, as adopted in IMPACT, better helps older patients cope with life circumstances and stressors and, therefore, is especially relevant to minority patients, who tend to attribute depression more to social and environmental, rather than medical, factors.
All published PIC and IMPACT analyses examined intervention effects along 1 dimension (race/ethnicity or income) at a time; none examined DCM intervention effects by patient income or education independent of those by race/ethnicity. Because minority patients disproportionately have a lower income or education, ethnic differences in intervention effects (or lack thereof) reported in these studies reflected the net impact of race/ethnicity and income or education on the intervention effects. Therefore, findings from these studies may have overstated the impact of the intervention on depression care and outcomes in ethnic minority patients and are not necessarily at odds with the present findings. Put another way, the seeming conflict between the present findings and those from previous studies may, in part, be real, resulting from the fact that specific designs of the PIC and IMPACT interventions have resulted in more culturally sensitive processes of care compared with PROSPECT and may, in part, be illusory, resulting from the confounding of education and minority status in the IMPACT and PIC studies.
Differences in the composition of minority patients among the 3 trials warrant caution in directly comparing findings across studies: the minority sample was predominantly African American in PROSPECT in contrast with Latino in PIC and a more balanced mix of African American, Latino, and other ethnicities in IMPACT.
The present study has limitations. In each subgroup examined, not all key characteristics were balanced between the intervention and usual care samples ( Table 1 ). The main strategy used was to control for the outcome of interest at baseline, in addition to baseline characteristics, in all analyses, enabling us to compare (adjusted) intervention effects between groups. Also, the present findings regarding minority patients largely apply to African Americans and not to other racial/ethnic populations; findings regarding racial/ethnic differences may be unstable because of the small sample size of minority patients.
In conclusion, the PROSPECT intervention substantially reduced disparities by patient education but did not mitigate ethnic disparities in antidepressant use and depressive symptoms. Adding culturally tailored strategies to collaborative DCM models may be needed to extend their benefits to minority patients. Possible strategies include, but are not limited to, helping patients articulate culturally specific beliefs and attitudes and engaging patients in treatment planning and adjustment; identifying areas of treatment in which family members may be instrumental and engaging them as collaborators; and incorporating an explicit shared decision-making component whereby patients and physicians exchange information and experiences to arrive at a mutually agreed-on treatment goal and plan.
